The essay utilizes a unique dataset of 30 Chinese provinces and municipal cities residential selling prices from 1998 to 2013, and examines the herding behavior. Using a least squares method and quantile regression method, we study the herding effect of China housing market at both national and cities levels. Results show that herding formation is stronger in increasing markets than that in decreasing markets. But when the markets are turning turbulent, in the high quantile regression, there is herding activity in decreasing markets. Our results also support the asymmetry of herding behavior in increasing and decreasing markets. By examining the financial crisis on the level of herding behavior, investors in China residential housing markets tend to herd before the crisis, and there is no herding behavior during and after financial crisis by quantitle regression. This study is important for three main reasons. Firstly, although the existing theoretical and empirical studies have investigated abnormal increasing price of China housing market, to the best of author knowledge, we are the first to apply this method to investigate herding phenomena in China housing market, which this essay focuses. Secondly, due to China residential housing market unique characteristics, this study makes a first attempt to examine the herding behavior by using quantile regression. Thirdly, our studies of this paper extend our knowledge of China real estate market to practitioners, academia and policymakers.
Introduction
In recent financial literature, the decision making process of market participants has been received considerable empirical testing by academia and practitioners. Numerous papers have been turned to study and focus on the herding activities in global stock markets. For example, Chang, Cheng and Khorana (2000) indicate that there is significant evidence of herding in Taiwan and South Korea and partial evidence of herding in Japan. But they didn't find herding behavior exists in the Hong Kong and US stock markets. Zhou and Lai (2009) focus on Hong Kong stock market and found out herding is prevalent when trading small stocks and investors prefer to herd when selling stocks rather than buying stock. Tan et al. (2008) investigate recent Chinese stock markets and their empirical examine results show that herding occurs under both up and down market conditions. And it is more profound in A-share investors. Scharfstein and Stein (1990) typically define "Herding" as the elusive phenomenon that individuals prefer to follow others in thinking, feeling, and taking actions, while ignoring their own original decisions. Bikhchandani and Sharma (2000) refer herding behavior as an obvious intent by investors to imitate the behavior of other investors. Zhou and Anderson (2013) investigate the market-wide herding behavior in US REIT market and their findings show that herding behavior in real estate markets usually refers to environment in which investors or residential buyers learn and imitate others in the course of investing in REIT market, which lead them to impulsively buy or sell property. Then the REIT market will eventually increase or decrease during the same period of time.
The academic literature on herding has been conducted on both theoretical and empirical research. On the one hand, theoretical research falls into the following four types: concern for reputation, payoff externality, information cascade, and compensation structures. Scharfstein and Stein (1990) concern herding behavior can occur in fund managers or analysts based on their reputation concern. Graham (1999) has also developed theoretical models for reputation based herding. Diamond and Dybvig (1983) refer to the payoff externality by which an investor's withdraw or investment behavior may affect the utility of other agents, which may lead to bank-runs. Banerjee (1992) proves that poor aggregation of information cascade lead investors to neglect real values and instead follow the market, which eventually leads to market inefficiency. Bikhchandani, Hirshleifer and Welch (1992) mention that public pool of information grows, is peculiar, and easily crash. Maug and Naik (1996) indicate that the junior fund managers "deviate from return-maximizing portfolio allocations and follow those of their benchmark that shows a herding phenomenon."
On the other hand, empirical research can be classified into two groups. The first group focuses on group-wide herding. That is the tendency of individuals or certain groups of investors, such as mutual fund managers or financial analysts, to follow each other and trade the same assets at the same time. Lakonishok, Shleifer and Vishny (1992) provide the first study that used the method to examine the herding behavior on institutional investors and verify the correlation in trading patterns for a particular group of traders and their tendency to buy or sell the same set of stocks. Grinblatt, Titman and Wermers (1995) improve the LSV model and later on Wermers (1999) develops a portfolio-change measure (PCM) to test herding by considering the direction and intention of investors. The second group focuses on the existence of market-wide herding, which is the collective behavior of all participants towards market views to buy or sell particular assets at the same time. Christie and Huang (1995, hereafter CH) provide the first study that proposes an approach to detect whether the herding behavior is presented in the market-wide sense. The CH method considers the market impact of herding is measured by dispersion, the cross sectional standard deviation (CSSD) of returns. If the market-wide herding occurs, returns on individual stocks would be more than usually clustered around the market return as investors suppress their private opinion in favor of market consensus. Demirer and Kutan (2006) use CH method to test Chinese stock market and get the results that investors are following their private information during investment. Chang, Cheng, and Khorana (2000, hereafter CCK) propose a modification to the CH model, and define the cross-sectional absolute standard deviation (CSAD) and examine an international stock market. In this model, CCK proves the nonlinearity relationship between dispersion and market return. Using the method, CCK find herding behavior exists in emerging market other than developed market. Following the CCK method, Tan et al. (2008) and find evidence of herding behavior within China stock markets.
In this paper, we investigate the herding behavior in China residential market, which is one of the prosperous emerging markets in the world. The China real estate market was established in year 1998, a short period of less than 15 years. In July 1998, central government announced the notice on the deepening of housing reform and fastened housing construction policy, which stipulated the welfare-housing distribution system, was abolished; all cities implemented the policy of house monetization allocation and residents need to buy commercial apartments in the residential property trading market. Since the real estate market structure is not perfect, it is common for investors or buyers to imitate the actions of one another. In the real estate market, there is tendency to follow previous successful investment choices, which is called "following the leader", this house prices go up and down together in different provinces or cities can be considered as herding behavior. According to the China National Statistics Bureau, the average growth rate of investment and abnormal increasing of housing prices make people think China real estate market is overheated. The China Ministry of Construction always issues a series of adjustment measures for a rational and healthy development of the real estate market. Besides the growing importance of the real estate market, we observe there is a very little herding literature for China real estate market. Based on the above issues, there are therefore good reasons to detect the herding for China residential housing market.
In this paper, we examine whether market-wide herding behavior exists within China residential housing market from the CCK approach and quantile regression (QR) method. Using 30 provinces and municipal cities residential housing data, we find evidence of herding formation in national wide market. The results help policymakers to implement necessary policies to suppress the abnormal increasing housing prices in different cities.
The remainder of this paper is organized as follows. Section 2 presents the methodology used to detect herding behavior. Section 3 describes the data. Section 4 reports the empirical results of herding behavior based on the least squares estimator and also presents a quantile regression method and applies it to estimate the herding equation. Section 5 concludes the paper.
Methodology
As mentioned earlier, Christie and Huang (1995, CH) and Chang et al. (2000, CCK) have proposed methods to detect herding behavior in equity return data. CH proposed that the market impact of herding is measured by considering dispersion-the cross sectional standard deviation (hereafter CSSD) of returns. This measure shows that the stock returns spread around the average market returns. If the market wide herding occurs, returns on individual stocks would be more than usually clustered around the market return as investors suppress their private information in favor of market consensus. CSSD is defined as： (1) Where N is the total number of stocks in the market portfolio, R i,t is the return of stock i at time t, and R m,t is the average return of the market portfolio at time t. The rationale is that if herding is prevalent during periods of market stress, returns on individual stocks would be more than those usually clustered around the market return because investors who suppress their private opinions in the market generally favor. CSSD t is then regressed as follow: (2) Where and are the dummy variables which respectively represent market returns that lie in the extreme lower or upper tail of the distribution on day t, and equal to zero otherwise; hence α is the mean market return. The presence of negative and statistically significant β 1 and β 2 would indicate the existence of herding.
CH approach has drawbacks. Since it required defining the extreme returns first, and it also ignores the fact that herding could take place during normal periods. Additional challenge takes place when applying this method to China residential housing market data because of the relatively short history of the market, it is difficult to identify when extreme return occur. Chang, Cheng and Khorana (2000, CCK) propose a modification to the CH model, CCK model is a more sensitive means of detecting herding by noting that the CH model is a more stringent test method because it requires "a far greater magnitude of non-linearity" in order to find evidence of herding, CCK used the cross-sectional absolute standard deviation (CSAD), which is calculated as
Where, R i,t is the return on any asset i of the N assets, R m,t represents the return on the market portfolio. Furthermore, the expected cross-sectional absolute deviation (ECSAD) in period t as follows:
Where, γ 0 is the return on a zero-beta portfolio, β i is the time-invariant systematic risk measure of a security, i=1…N and t=1…T, β m denotes the time-invariant systematic risk measure of an equally-weighted market portfolio, and E t ( ) denotes the expectation operator in period t. The time-varying market equity return and dispersion can be shown in a linear and increasing function, because:
And (6) CCK considered that if herding exists, the nonlinearity inherent in the relationship between dispersion and market return can be written into the new herding equation:
Where, the coefficient (γ 2 ) of the quadratic item is found to be negative and statistically significant, and then we can say herding is existed. It also allows testing the degree of herding in up versus down market by running the following empirical equations:
, if <0 (9)
Data
We obtain data on residential housing prices for 30 individual provinces and municipal cities across China over the
International Journal of Economics and Finance Vol. 6, No. 2; 2014 period March, 1998 to May, 2013. The overall residential housing market price is collected as well. The monthly data source comes from economy research institute of Chinese urban and rural construction. With monthly frequency, our sample has 183 observations. Our analysis focuses on these provinces and cities, they are Beijing, Tianjin, Shanghai, Chongqing, Jilin, Heilongjiang, Liaoning, Hebei, Shandong, Jiangsu, Zhejiang, Fujian, Guangdong, Hainan, Guangxi, Anhui, Jiangxi, Hubei, Hunan, Sichuan, Guizhou,Yunnan, Henan, Shaanxi, Shanxi, Inner Mongolia, Gansu, Qinghai, Ningxia and Xinjiang. The return for individual provinces or cities and the overall market portfolio are calculated as R t =ln(P t )-ln(P t-1 ) and then CSAD t of equation (3) as the measure of cross-sectional return dispersion. This table reports the summary statistics of the cross sectional average return ( ) and the cross sectional absolute deviations (CSAD) for China residential housing market at monthly data frequencies. The data are obtained from the Economy research institute of Chinese urban and rural construction. They range from the start of Mar. 1998 to May. 2013 . "N" is the number of data points. "Min" and "Max" are respectively the minimum and maximum data values. "S.D" is the standard deviation. Table 2 reports the estimation results of herding based on Equation 7. We focus on the herding coefficient γ 2 ; a negative value on the coefficient γ 2 suggests the existence of herding. The results based on the estimated equation for China residential housing market has high explanatory power, as the R-square is 0.672, the coefficient on the market return square γ 2 display negative sign and statistically significant at the 1% level. This finding provides strong support for the existence of herding behavior in the market. 
Empirical Results

Estimates of Herding Behavior
Herding under Up And Down Markets
Recent empirical research (Tan et al., 2008; Chiang & Zheng, 2010) highlights the asymmetric characteristics of asset return. The evidence shows substantiate asymmetric herding behavior under different market conditions. In our paper, it is also interest to examine whether herding behavior presents an asymmetric reaction on months when the market is rising vis-à-vis months when the market is falling. Therefore, we can rewrite equation (8) and (9) into the following expression:
Where the dummy variable D=1 if R m,t <0 and D=0 if otherwise. Vol. 6, No. 2; 2014 Table 3 presents the regression estimated asymmetric herding coefficient under up and down markets conditions. We find a negative sign (γ 3 ) for the herding coefficient in up market. However, the estimated coefficient of γ 3 is not statistically significant. The evidence is to support that the herding can be only found in the down market. We also test the equality of the herding coefficient between the up and down markets and conduct Wald test by subtracting coefficient on the decreasing market from the coefficient on the increasing market. (γ 3 -γ 4 =0). The Chi-squared statistics, as shown in the last column of Table 3 , indicating the null hypothesis of γ 3 -γ 4 =0 can be rejected. Therefore, we can consider the herding effect appears to be stronger during down markets than during up markets. 
Quantile Regression Method and Results
It is generally recognized that least squares estimation is a mean based regression method. When there are statistical problems exist, such as non-normal distribution, sensitivity to outliers, and errors in variables, the least squares method will have estimation bias. However, Barnes and Hughes (2002) argue that these problems can be alleviated by using quantile regression (Koenker & Bassett, 1978) . Comparing with least squares method, QR is able to analysis the entire distribution of the dependent variable. For detailed technical discussion about this method, readers can refer to Koenker 2005. In the previous section (Table 1) , we have found that the return dispersion (CSAD) is non-Gaussian distribution; the statistics shows significant skewness and kurtosis. Therefore, we should consider quantile regression, which is more robust and efficient than the ordinary least squares method (Buchinsky, 1998) .
Quantile regression is a statistical procedure, which estimates the full range of conditional quantile functions. (Koenker, 2005) . The linear conditional quantile function is written as:
Where Y i is the dependent variable, X i ' is a vector of independent variables and β(τ) is a vector of coefficient, and μ i (τ) is the error term. (τ) ~ (0, 1) indicates the quantile. The β(τ) can be found out by minimizing weighted sum least absolute errors:
The function (12) illustrates that the quantile regression coefficient can be got by minimizing the weighted sum least absolute errors, where the weights are dependent on the quantile values. When τ=0.5, the quantile regression becomes the median regression. Other common quantiles are 0.1th quantile, 0.25 th quantile, 05 th quantile, 0.75 th quantile and 0.9 th quantile. We use these quantiles to estimate the relationships among the dependent variable and independent variables. Thus in our research paper, the method provides a complete picture in helping us to understand the relation between dispersion and cross sectional market returns. The linear programming can be solved by using the software Eviews8. In our research equation, we use quantile regression method to test the CSAD and a set of independent variables X i , the τ quantiles are characterized as: (13) Where in equation (13), D is a dummy variable by setting D=1, if R m is less than zero, and D=0 if otherwise.
International Journal of Economics and Finance Vol. 6, No. 2; 2014 120 The estimation is using quantile regression which is based on the distributions of the dependent variable and the estimations use the sample points conditional on a specific quantile. Thus, the quantile regression is more efficient and appropriate for real estate return that presents a skewness distribution. Table 4 reports the quantile regression results of herding in China residential housing market. We find overall significant and negative sign of γ 2 across quantiles. Based on the QR results, the evidence shows that the herding exists in the market during Mar., 1998 to May, 2013. 
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Asymmetric Effects of Different Market Conditions
Using the OLS method, we have found a negative sign (γ 3 ) for the herding coefficient in up market. However, the estimated coefficient of γ 3 is not statistically significant. The previous result shows that there exists an asymmetric effect in the market. Next, we use Quantile regression, the more robust method to examine whether investors or buyers behave asymmetrically with up and down market conditions. To do so, the sample is divided into an increasing or up market return means R m >0, and a decreasing or down market return means R m <0. The results are shown in Table 5 .
From the Quantile regression (Buchinsky, 1998 ) result, we can see that when market is trending up, herding would exist. Because of the up markets, investors saw profits all the time, and there are always have positive feedback on investing the housing market. Therefore, the herding is very significant during this time.
One possible explanation for an asymmetry in herding between up and down markets is the flow of positive and negative information. In China, the real estate developers tend to issue more buying recommendations actively than selling recommendations, and housing buyers or investors have less knowledge and experience with the reasonable house prices, and act differently on the recommendations, but when the market prices drop down much quickly, we could observe more herding in the down market. Another possible explanation is the China residential housing market is known to be guided by government policy; the Chinese government frequent intervenes in the asset markets when the house prices increases dramatically.
In order to cool down the abnormal housing market returns, Chinese government raises interest rates six times within six months in year 2011. The National People's Congress (NPC) passed the 12 th five year plan of 2011-2015 in March 2011. The central government issued the regulations that local governments should help build up 36 million units of public housing in next five years. First tier cities or provinces follow the strict implementations or regulations. In Shanghai and Chongqing, the local governments announced the property tax on trial basis, so residents in these two cities pay taxes on new residential housing purchases after July, 2011. Besides that, in Beijing the local government banned the sale of homes to those who have not lived in Beijing for five years. Beijing also limited the number of homes a native Beijing family could own two, and allowed only one home for non-native Beijing families. Comparing with these big cities, other second tier cities or provinces act on slowly. When the market average return decline (R m <0), the herding is significant in the market.
We also find an interesting result is that γ 4,τ achieves significant negative at high quantiles. (e.g., τ =90%) The high quantile means the market is more turbulent, and the market-wide housing prices are having big movements. As we discussed before, in order to suppress the abnormal increasing of housing prices, the central government imposed strict monetary policy and various implementations, such as increase mortgages rate and down payment, banned more homes buying nationwide, imposed property taxes for in big cities, and build up public housing within five years (2011) (2012) (2013) (2014) (2015) .
According to the CREIS (2012) "CREIS Hundred Cities Price Index" that was published on April 13 th , 2012, it was comparing with Mar. 2011, the overall price of China One Hundred representative cities decreased by 0.34%. There are eight months continuous decreasing of house prices trend since Sep. 2011. In these 100 representative cities, there are only 29 cities housing prices increases, and 71 cities housing prices decreases significantly.
The empirical results are corresponding with the official news; it shows that during the periods of extreme turbulent, the more volatile condition, the more likely the herding behavior exists. Since the local governments are strictly implementing the central government housing price control policy, the more overall market prices decrease, which will cause the more likely to herd.
The Financial Crisis on the Level of Herding Behavior
Recall that herding behavior may occur when the market is highly uncertainty. Previous academic papers include Zhou and Anderson (2013) , Chiang and Zheng (2010) and many research scholars have investigated the magnitude of the herding behavior may be higher during a global financial crisis since the overall situation is highly uncertain. Using the cross countries stock markets data, Chiang and Zheng (2010) confirm that herding behavior is more apparent for the developed countries and this phenomenon is less obvious in developing countries during the financial crisis. Christie and Huang (1995) suggest that herding will be more prevalent during the periods of market stress. In this section, we need to use both OLS and QR methods to investigate the financial crisis on the level of herding behavior in China residential housing market.
As we have seen that during the global financial crisis, there are extreme return movements which resulted in collapse of large financial institutions, the bailout of banks by national government, bankruptcy of multinational companies, and worldwide stock markets downturns. In many countries, the housing markets are also suffered.
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International Journal of Economics and Finance Vol. 6, No. 2; 2014 Because of prolonged unemployment, a significant decline in global economy activity, and decline in national citizens wealth, market stress eventually lead to a severe global economic recession in 2008. The 2008 The -2009 Chinese economic stimulus plans is a RMB 4 trillion stimulus package, which is an attempt to minimize the impact of the global financial crisis. The stimulus provided funds for infrastructure projects and housing developments. This will drive employments in areas of manufacturing, steel, cement and other sectors of the economy. Due to the success of the stimulus plan, the central government in 2011 has tightened regulations in the financial systems on banks to raise the mortgage rate and reduce the fear of a property bubble.
The sample period is set from Jan. 2008 to Dec. 2008 as the period of financial crisis. The years before 2008 are established as the period before the financial crisis, while Jan., 2009 to May, 2013 is considered to be the period after the financial crisis. Table 6 and 7 illustrate the results by OLS and QR method respectively.
From Table 6 , the market appears to be irrational before and after the financial crisis. The significant and larger negative coefficient of herding before the global financial crisis shows that China residential housing market is exhibiting herding behavior. In contrast, the herding coefficient is not significant during the global financial crisis. Furthermore, there is negative and significant coefficient of herding after the crisis. According to our previous discussion, the OLS may be inappropriate to examine the herding, as we can see from the LM test for autocorrelation, the test statistics significant indicate autocorrelation. Therefore, the OLS has test bias on the following results. In Table 7 , we use Quantile regression method to examine the results. The herding coefficient for the pre-crisis period γ 4 is found to be negative and significant during the most quantiles. The evidence shows herding exist before the financial crisis taking place in China residential housing market. Several additional empirical findings are also worth noting. First, during the financial crisis, the evidence suggests that there is no herding activity in the market. The reason is that the financial crisis often causes structural break. The investors might rationalize themselves away from a high loss during a bad circumstance and not to follow the market signal to buy or sell houses. Second, turning to the after financial crisis period, the herding coefficient γ 6 is found to be negative but not significant. That means there is also no herding existed after financial crisis. This is an interesting point comparing with OLS regression. So based on the above results, the empirical evidence seems consistent with the previous discussion about China economic stimulus plans and central government announced various strict implementations and regulations on China housing market. Because of the government effective and efficiency policy measurement during the last three years, the herding phenomenon is not significant in the markets comparing with the stronger herding behavior before the global financial crisis. The results are also opposite from the international assets markets, where the herding behavior is more apparent in the crisis period. D1 represents the period before the most recent global financial crisis (Mar. 1998 -Dec. 2007 ); D2 represents during the crisis itself (Jan.
2008-Dec. 2008); and after the crisis (Jan. 2009 -May, 2013 .The sample period is from Mar, 1998 to May, 2013. ** represents statistical significance at the 5% level.
Conclusions
This study examines investor's herding activity across China 30 provinces and cities (Beijing, Tianjin, Shanghai, Chongqing, Jilin, Heilongjiang, Liaoning, Hebei, Shandong, Jiangsu, Zhejiang, Fujian, Guangdong, Hainan, Guangxi, Anhui, Jiangxi, Hubei, Hunan, Sichuan, Guizhou,Yunnan, Henan, Shaanxi, Shanxi, Inner Mongolia, Gansu, Qinghai, Ningxia and Xinjiang) residential housing markets. To carry out the investigation, we apply monthly data from Mar.1998 to May.2013. We use Chang et al. (2000, CCK) method to examine the herding behavior. When the cross-sectional return dispersion (CSAD) increases or decreases at a decreasing rate in response to an increase in the aggregate market return, we will have evidence to say there is herding phenomena in the market. By using the quantile regression method, we find out the herding in the full sample periods; further, we find that when there are increasing in market return, the herding is stronger. During a decreasing market return, only in the periods of market turbulent, the investors will herd. Finally, we also show that during and after crisis period, the herding phenomenon is not obvious in China residential housing market. Herding is more likely to occur in pre-financial crisis period.
This paper is important for three main reasons. Firstly, to the best of our knowledge, we are the first to study the herding phenomena in China residential housing market across 30 provinces and cities by using quantile regression. Secondly, due to China residential housing market unique characteristics, the herding behavior in this market should be investigated. Thirdly, our study provides more importance herding behavior knowledge on China real estate market to practitioners, academia and policymakers. Together, these studies and contributions indicate that it is worthwhile to study the herding phenomena for Chinese housing market. www.ccsenet.org/ijef International Journal of Economics and Finance Vol. 6, No. 2; 2014 
